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EXECUTIVE SUMMARY 

Tlus facility safety analysis (FSA) prowdes final hazard classification and 
authonzabon basis documentabon for the Aqueous Waste Transfer Project (AWTP) The 
AWTP analyzed in h s  FSA is compnsed of its two major systems the Process Waste 
Transfer System (PWTS), and the Aqueous Waste Treatment System (AWTS) Th~s AWTP 
FSA addresses the hazards associated vvlth both systems and ther respective segments The 
document’s Change Summary presents the evoluoon and mtegrabon of the PWTS and 
AWTS mto h s  smgle AWTP safety analysis Thls FSA meets reqmements for an audtable 
safety analysis as referenced in Department of Energy (DOE) Enwonmental Management 
(EM) Lirmted Standard, DOE-EM-STD-5502-94, Hazard Baseline Documentafton Th~s 
standard was retued by ]DOE Sunset Rewew in October 2001 and has been replaced by 
DOE-STD-1120-98. In accordance wth the new standard, “Sites that have prevlously 
mplemented DOE-EM-STD-5502-94 faality designahons may contmue to use them for 
thew intended purposes” (DOE, 1998) 

The PWTS and AWTS systems, together, are mtegral parts of the Site Wastewater 
Treatment Strategy designed to allow early Site closure The PWTS provldes a means to 
transport, vla a system of underground process lmes and onsite tanker trucks, process liqud 
low levelllow level mrxed (LULLM) waste solubons fiom Site process faalibes to the 
AWTS 23 1 Tanks for storage The stored waste wll then be transported offsite by the 
AWTS subcontractor 

The AWTS unll ublze elements of the PWTS for onsite transfers of L U L M  waste 
solutions to the 23 1 “A” and “B” Tanks for storage The 23 1 “ A  Tank w11 be used only for 
contmgency storage The AWTS uses a subcontractor operated offsite tanker transport truck 
to convey h s  liqwd LULLM waste to an offkite faality for treatment. AWTS operaborn 
are planned to commence in May 2002 mth the fillmg of the 23 1 “B” Tank The 23 1 “A” 
Tank is presently b a g  emptied and cleaned and may be used by the AWTS , if reqwed, 
for conbngency storage 

The hazards asmated wth the PWTS and AWTS include those assmated wth 
radioactwe and hazardous chermcal constituents of the LULLM wastewater. The p a p a l  
receptors at nsk are the unmediate and collocated workers The major nsk to collocated 
workers is exposure to an amdental release of rdoachve and/or hazardous chermcal waste 
soluhons Major nsks to the m e d i a t e  workers are standard mdushal hazards that are 
addressed by DOE-presmbed occupabonal safety and health standards Potenhal public 
consequences due to transportahon-related accidents are idenbfied as low 

Based on guldance pronded m DOE-STD-5502-94, Hazard Baseline Documentafton, 
the find hazard classificabon for the AWTP (z e , PWTS and AWTS), mcludmg the 
systems’ associated PWTS pumphouse (Budding 23 l), valve vaults, transfer lme segment, 
the PWTS onsite tanker truck segment, the AWTS 23 1 “A” and “ B  Tanks segment, and the 
AWTS offsite tanker truck segment, is radzologzcal The PWTS and AWTS are hstnbuted 
across the Site, and as such, are segmented as allowed by DOE-STD-1027-92, Attachment 1 , 
General Ground Rules The lack of physical iteracbon between the independent PWTS and 
AWTS segments, and the hazard controls descnbed herein precludes bmgmg radiologcal 
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matenals such as plutomum (PU) together or causlng harmful interacbon fkom common 
severe phenomena 

A radzologzcal hazard classificahon reqwes compliance wth applicable OSHA 
Standards, includlng the reqwements o f  a site-speafic Health and Safety Plan (HASP), and 
preparabon o f  an auditable safety analysis 'Ths analysis serves as the auditable safety 
analysis for the Aqueous Waste Transfer Project and its major PWTS and AWTS systems 
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1. INTRODUCTION 

The AWTP (z e ,  PWTS and AWTS), is an integral part of the Site Wastewater 
Treatment Strategy designed to allow early Site closure, and as such, are included together 
for purposes of safety analysis 

The PWTS prowdes a means to transport, ma a system of underground valve vaults, 
lmes, pumps, portable tanks, and onsite tanker trucks, process liquid low levelflow level 
mixed (LULLM) (I1 00 nanocunes per gram [ncdg]) waste soluhons fiom Site process 
faalihes to the AWTS 23 1 Tanks for storage The stored waste wll  then be tranvrted 
offsite by the AWTS subcontractor for treatment In addibon to routme operabon, 
mmtenance, and survallance actiwbes, achwties performed m the vanous PWTS elements 
are focusmg on hazard reduchon in support of near-tem RCRA StabldClosure achwhes 
Future PWTS achvlhes may mclude remd&on, and decomrntmunahon and decomrmssionmg 
@&D) m support of Site closure 

The AWTS wll ubllze elements of the PWTS for onsite transfm of LULLM waste 
solubons to the 23 1 “A” and “B” Tanks for storage, the 23 1 “A” Tank wll be used only for 
contmgency storage The AWTS uses a vendor-operated offsite tanker transport truck to 
convey th~s hqud L U L M  waste to an offsite faality for treatment AWTS operabons are 
planned to commence m May 2002 wth the fillmg of the 231 “B’ Tank The 231 “A” Tank 
is presently bemg emphed and cleaned and may be used by the AWTS, if requlred, for 
contmgency storage 

Th~s AWTP facihty safety analysis (FSA) is a part of the Rocky Flats Enmnrnental 
Technology Site (RFETS) Site Safety Analysis Report (Site SAFt), Volume II(RFETS, 
2001a) It addresses the final hazard classificahon and documents the authormhon basis, 
mcluding parhcipahon in Site Safety Management Programs (SMPs) for both the PWTS and 
AWTS facilihes. The AWTP (z e ,  PWTS and AWTS) is classified as a radiologzcal facility 
in accordance wth DOE-EM-STD-5502-94, Hmard Baseline Documentahon (DOE, 1994a) 
Tlvs standard was rebred by DOE Sunset Rewew m October 2001 and has been replaced by 
DOE-STD-1120-98 In accordance wth the new standard, “Sites that have prevlously 
mplemented DOE-EM-STD-5502-94 faality designahons may contmue to use them for 
then intended purposes (DOE, 1998) 

Nuclear Safety Management, 10 CFR Part 830 (CFR, 2001), Hazard Categomatron 
and Accident Analysis Technzques, DOE-STD-1027-92 (DOE, 1992), and DOE-STD-5502- 
94 (DOE 1994a) mandate that safety evaluahons be performed for facilihes that have the 
potenhal to adversely affect the health and safety of the workers and the public or the 
envlroment The Site S A R  meets these requirements and prowdes safety documentahon for 
facilihes classified as nuclear hazard Category 3, radiolopal, non-nuclear, and mdustrlal 
The Site SAR is separated mto two volumes, the first contauls informahon that is applicable 
to the site as a whole, and may be referenced by all authonzation basis documents Site-wde 
informahon contamed m Volume I lnclude 

descnptions of the site and site-wde utilihes, 
authonzation basis safety analysis methodology, 
information concermng site-wde hazards, 
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0 summanes of the Site Safety Management Programs (SMPs), 
0 site-wde operahonal controls and analyses, mcludmg transportation, engmeenng, 

and outdoor waste management controls, and 
0 facility summanes and mteractions 

Volume 11 o f  the Site S A R  is a compendium o f  mdivldual faality safety analyses for 
faalihes, systems, or operahons idenbfied to be radiologcal, non-nuclear low, or mdustnal 
These indmdual analyses reference Volume I mformation, listed above, to eliminate 
duplicahon o f  mformahon Thts FSA comprises a section of Volume I1 

"Ius FSA provldes specific informahon on the acbvlhes performed by the AWTP's 
two major systems, the PWTS and the AWTS, a general desmphon o f  the two systems, theu 
indmdual segments, thm mterfaces m support of Site operabon and closure, and develops 
the potentd consequences assoaated wth hazardous matenal mventory mfonnabon The 
safety analysis uses a hazard idenbficahon checklist and desmphon table to provlde the 
framework for the analysis Standard mdustnal hazards noted on the table are not analyzed 
m detad unless they mhate a release o f  hazardous matenals or worsen the consequences o f  a 
hazardous matenal release Onsite AWTP transportahon acadents, mcluding those 
involvrng spills and fires, are considered bounded and controlled by those scenaflos analyzed 
m the Site SAR, Chapter 8, Transportahon Safity AmZysls (RFETS, 2001 a) for waste 
matmals wth greater Matmal-At-ksk (MAR) Those scenanos are cross-referenced and 
bnefly discussed m Section 4 for completeness, but are not analyzed further Sechon 5 o f  
~s FSA debls those controls necessary for the safe operabon o f  the AWTP, mcludmg 
transportahon and transfer achvlhes 

Section 5 of h s  FSA provldes the scope of approved AWTP actmhes and 
operational controls, mcludmg documentmg the AWTP (PWTS and AWTS) Waste 
Acceptance Cntena (WAC) 
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2. FACILITY DESCRIPTION AND ACTIVITY CHARACTERIZATION 

Th~s section provldes a bnef descnphon of the AWTP, its two major systems, the 
PWTS and the AWTS, each system’s elements and segments, operation of the systems, and 
the systems’ interfaces wth other facilities, and thew operations on the Site 

The PWTS and AWTS, together, are mtegral parts of the Site Wastewater Treatment 
Strategy designed to allow early Site closure A synopsis of the Site’s Wastewater Treatment 
Strategy, mcludmg AWTS plans and system descnpbons, are documented m the Statement of 
Work for Oflsrte Aqueous Waste Treatment System (K-H, 2001 a), and the Prelzminary 
Hazard Categorization for the Aqueous Waste Treatment System (K-H, 2001 b) 

Because of the relahvely low level of hazards assoaated wth the systems, they have 
no safety class systems depended upon to mbgate the consequences of a potenhal amdent 
The PWTS and AWTS systems and operational desmphons prowded ~fl tbs safety analys~~ 
are for mformation purposes only 

2.1 FACILITY MISSION 

The prewous mission of the PWTS mvolved transportmg process waste from waste- 
generatmg facilitm to Budding 374 for treatment wa both underground lmes/vaults and 
onsite tanker trucks To support Site closure and tmely decomssiorung of BwlQngs 
3711374 and the PWTS itself, the PWTS’ mission changed to allow such liqwd waste 
transfer to the AWTS 23 1 Tanks for storage untd the waste is transported offsite by the 
AWTS offsite transport tanker for treatment. 

LL/LLM wastewater wll  be collected from the pomts of generahon usmg a 
combination of tanker transfer stahons and port~ons of the exlsbng underground PWTS The 
pnmary generahon sources mclude, but are not lmted to, Bulldmgs 559,3711374, 
707/776/777,771/774,891, as well as inadental sources such as valve vault sumps and 
ground water Dunng Site closure, Site Project(s) D&D acbwty schedules may reqwre 
mdiwdual faahhes to transition fiom waste transfers wa the PWTS lmes to transfers usmg 
onsite tanker trucks 

The AWTS wll utilize elements of the PWTS for onsite transfers of LULLM waste 
solutions to the 23 1 “A” and “B” Tanks for storage, the 23 1 “A” Tank wll  be used only for 
contingency storage The AWTS uses a vendor-operated offsite tanker transport truck to 
convey th~s liqwd LLJLLM waste to an offsite faality for treatment 

The AWTP and its two major systems, the PWTS and the AWTS, and thar 
relationshp to Site facilitws and operahons is depicted 111 Figure 1 

Waste streams perrmtted m the PWTS and AWTS consist of RCRA-regulated, non- 
hazardous low-level, and radioachve mixed aqueous wastes compliant wth AWTP’s WAC 
found in Sechon 5 of ths FSA The PWTS is currently identdied as Resource Conservahon 
and Recovery Act (RCRA) Unit 374 3, the PWTS and AWTS operate in accordance wth the 
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permit condbons of the Site Resource Recovery and Conservaaon Act Permit (RFETS, 
1997) 

After the AWTS has been approved for operabons and as part of the actrvlhes 
associated wth general nsk reduction and Site closure, porhons of the PWTS unll be brought 
to closure usmg ather the RCRA closure process or removed as RCRA waste The system 
mil be systemabcally deactwated and closed m stages as the o p b o n s  m m t d a m g  Site 
fmlihes cease or are deactwated 

2.2 FACILITY DESCRIPTION 

The existmg major elements of the AWTP (PWTS and AWTS) are listed below and 
further descnbed m the system conf iphon s-on 

PWTS: 

Underground lmes 

Buildmg 23 1 pumphouse 
Buildmg 428 pumphouse (PS- 1) 
Tank D-853 (presently m a RCRA Stable con&tron) located 111 Bulldmg 428 
Tanker trucks (3,500 - 6,000 gallon capaaty) for onsite transfers to the 23 1 Tanks 
Portable dumpster tanks 

20 valve vaults (VV 1 thru W 20) 2, 

Transfer stabons 

AWTS: 

Transfer stabons for offsite transport truck 
0 231°K and 231”B Tanks (Intenm RCRA status pendmg closure, sbll designated as 

Umts 43 01 and 43 02 respectively) (Note the “A” Tank is bemg empbed and 
cleaned and may be used by the AWTS for operabonal contmgencies ) 
Vendor-operated offsite tanker transport truck (5,000 - 6,000 gallon capacity) 0 

2 2 1 Systems Configurabon 

Each facility or group of faalibes onsite idenbfied m Figure 1 possesses a tank or set 
of tanks for the accumulabon of liqurd LLM waste The idenbfied burldmgs are ather 
indiwdually or collecbvely connected to the system by way of the PWTS’s valve vaults 

The lmes between the vanous facilities’ tank(s) and the respective first valve vault are 
equipped wth one or more check-valves to prevent backflow Each of these facllity tanks or 
tank systems also has a pump or pumps, whch prowde the motwe force for transfers of the 
waste fi-om the tank(s) of ongm vla the PWTS Ws and lmes to the AWTS 231 Tanks for 
storage 
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FIGURE 1. AQUEOUS WASTE TRANSFER PROJECT (PWTS & AWTS) 

The valve vaults are underground concrete structures wth above grade access, 
varylng m depth to compensate for Qfferences m assoaated pipmg depth The purpose of 
the W is to allow for vanous valve lmeups, isolabon of porhons of the system for 
mamtenance and the isolabon of porhons of the system that are no longer m use The 
intenors of the vaults have four-foot hgh Gundel hers to provlde contamment of any 
flmd leaked into the vault@) The liners are suffiaently spaced away from the outside wall 
of the vault to prowde a space for potenbal accumulabon of water leaclung through the 
outside wall Each of the valve vaults is protected by an above ground structure whch 
prowdes protecbon fiom the weather to keep preapitabon fiom entmng the vault sumps 
The protecbve structures, m varylng states of repaw, are ather permaneat metal bwldmgs (6), 
temporary structures constructed of wood and remforced plastx film shee4mg (1 3), or 
Plexiglas and wood structures (1) 

The PWTS onsite tanker trucks have a capaaty of approxunately 3,500 to 6,000 
gallons and are used to transfer Site liqud L U L M  wastewater from Site failibes to the 23 1 
Tanks when PWTS valve vaults are not used Waste transferred ma the PWTS onsite tanker 
trucks will be compliant wlth the AWTP's WAC (see Section 5 of tlus FSA) 

Revlsion 4 
Apnl2002 la- 7 

Site SAR, Volume 11 
Aqueous Waste Transfer h j e c t  FSA 



13 

The system also mcludes the Bmldmg 23 1 pumprng stabon The station is compnsed 
of the pumphouse itself and the two adjacent tanks, the AWTS 23 1 ”A” and “ B  Tanks 
Busldmg 23 1 houses pumps, piping, and valves that are used to transfer wastewater between 
the tanks and Valve Vault 12 The Bwldmg 23 1 pumphouse can also be used to pump (or 
assist to pump) liqmds mto and out of tanker trucks mto Tanks 23 1 “A” and “B” 

As part of the AWTS , the 23 1 “B” Tank wll be the pnmary location for storage, the 
“A” tank is presently bemg empbed and cleaned and may be used by the AWTS, if requlred, 
for contmgency storage An exlstmg transfer stabon is located at Buildmg 23 1 to facilitate 
waste transfers to and fiom the 23 1 Tanks wa PWTS onsite tanker trucks fiom sources 
throughout the Site The PWTS onsite tanker trucks are operated rn accordance wth the 
requrements of the Szte Transportutzon Safety Manual (RFETS, 2001) (see S-on 4 3 of 
tzlls FSA, Transportation Safety Evaluabon) 

I 

Bmldmg 23 1 consists of a below-grade concrete structure and an above-grade pre- 
enweered metal structure The operatmg floor is the lower porhon of the budding, whle 
the aboveground portion serves pnmmly as an access way A pad-mounted dry-type 
transformer outside the building supplies 480-V electncal power. A dry-type transformer 
inside the budding prowdes 240/120-V power 

The 23 1 Tanks are used to store LULLM liquid ublity wastes from faality sources, 
dumpster tanks, and onsite tanker trucks, as well as from D&D actmbes m nuclear faalibes 
across the Site Both the 23 1 “A” and “B” Tanks are vertical, cylmdrical steel tanks located 
north of Sage Avenue near its rntersecbon wth Seventh Street The capacibes of the 23 1 
“A” and “B” Tanks are 250,000 gallons and 950,000 gallons, respectwely The tanks are 
eqwpped wth both mechmcal and ultrasomc level detectors, whch have remote readouts m 
the pumphouse 

Budding 428 is designated as Pump Stabon No 1 of the PWTS The busldmg houses 
the tank and pump transfer system to accumulate and transfer aqueous wastes Tank D853 is 
out of smce. Bmldmg 122’s waste is transferred from a small tank to a dumpster tank for 
shpment wa onsite tanker truck to the 23 1 Tanks for storage 

The AWTS offsite tanker transport truck is a vendor-operated tanker truck (capacity 
of approxmately 5,000 to 6,000 gallons) used to transfer Site LULLM wastewater fiom the 
23 1 Tanks to an offsite treatment faality Th~s tanker truck wll be operated in accordance 
wth State and Federal hazardous waste transportabon reqwements (see Secbon 4 3 of th~s 
FSA, Tramportabon Safety Evaluabon) Offsite shpment of the waste, classified as a DOT 
non-radiologcal bulk Class 9 matmal (CFR, 2000a), unll be ma a reusable MC312 cargo 
tank 

2 2 2 Protectwe Features, Eqmpment and Leak Detecbon 

The underground pipmg runs consist of double wall pipmg to maximze confinement 
and to prowde a m e m  for leak detwon The double wall pipmg is coupled to single wall 
pipmg within the inner space of the vault created by the vault liner The locabon of thrs 
couplmg is made such that leakage of the inner piping, m the between-vault pipmg runs, wll 
dram into the annular space between the ~nner and outer piping The leakage wll then be 
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delivered by grawty to collection reservoirs located at the smgle-double wall transibons in 
one or both of the valve vaults adjacent to the leakage source These reservoirs are equipped 
with level detecbon, whch a l m s  on fluid accumulabon in the reservoir 

Each vault contams a sump in the floor to collect leakage h m  the valves and pipmg 
contained wthm the vault There are three a l m s  m each vault one in the leak detecbon 
bottle, one m the lmer sump and one between the lmer and the concrete wall of the valve 
vault behmd the lmer Ground water in-leakage is generally the source for water 
accumulatmg behmd the liner Any of the three level indicators listed wll  cause an 
annunaabon local to the valve vault and in the Buldmg 374 control room, alarm 
annunaabon locabons may change in the hture wth operabon of the AWTS Waste 
Operabons r w n d s  to these alarms, idenbfies the source of m-leakage, isolates processes 
potenbally causmg leakage and returns the accumulated flud to waste processmg 

Each valve vault is eqwpped wth Class ABC (Halon, dry chemical, or pressurized 
water) hand-operated fire exbngwshers All of the aboveground bulldings are equpped wth 
blowers to ventdate the vaults prior to entry A portable generator powers the blowers 
Confined space entry requuements are fulfilled before vault entry (mcluding ventdabon of 
the vaults) 

Bwldmg 23 1, an unoccupied faality, is equpped wth heatmg, safety shower/eye 
wash, fire detecbon (local annunaabon), and telephone s m c e  There is also a spdl 
response cabmet on the outside of the budding Tanks 23 1 “A” & “ B  are mounted withm 
concrete secondary c o n t m e n t  berms that are lined wrth Hypalon Water collected m the 
berms is pumped mto the tanks or to ground, dependent upon gwdance from surface water 
personnel The capaaty of the berms is adequate to contam the entre contents of the tanks 
The 23 1 “A” and “ B  tanks are isolated ma valve alignment to preclude -tended co- 
mnglmg of waste between the “A” and “B” Tanks 

The AWTS offsite tanker transport truck uses spill prevenbon mechmsms to prevent 
madvertent release of aqueous waste dmng waste handlmg and transfer achmhes onsite 
Necessary procedural precaubons are taken to prevent fieemg of eqwpment that could cause 
the release of hazardous matenals to the enwronment d m g  cold weather Upon transfer of 
aqueous waste to the AWTS offsite transport tanker, the subcontractor must remove the 
tanker from the Site wthm aght hours (by contract), the tanker wdl not be stored at the Site 
If, due to transportabon equpment or transportabon logstml issues, the vehcle cannot be 
removed fiom the Site wrthm twelve (12) hours, one of the followrng amons wdl be taken 

The contents of the transport tanker wdl be pumped back mto the 23 1°K andor “ B  
Tank for storage unbl the transport tanker can leave the Site, OR, 

nobficabon to the Colorado Department of Public Health and Enwronment (CDPHE) 
is made that the twelve (12) hour limit will be exceeded and that RCRA-comphant 
tempomy storage of the tanker is requrred 
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2 2 3 Faality Systems and Utilibes 

Operabon of the PWTS and AWTS requres several Site ublities electnc power, 
radio and telephone commwcabons, fire detecbon (2 e ,  PWTS W/facility interfaces as 
descnbed below), and domesbc water for safety showerideyewash m Buldmg 23 1 Onsite 
and offsite transportahon trucks mterface with the Site Transportabon and Traffic 
departments 

2 2 4 Faality Interfaces 

PWTS and AWTS mterface with several faalibes on Site as depicted m Figure 1 
The systems accept LULLM aqueous waste from Bwldmgs 559,371/374,707/776/777, 
771/774, and 891 They also accept such waste fiom other Site sources by usmg portable 
dumpster tanks (approxmately 450 gallons) or PWTS onsite tanker trucks (approxmately 
3,500 - 6,000 gallons each) As the Site progresses wth DkD and envmnmental 
remediation acbwbes, collmon of aqueous waste may transibon from PWTS valve vault 
and piping transfers to dumpster tank collecbon andor transfers vla onsite tanker trucks As 
Site facilibes and mfbstructure are removed, aqueous waste collection may requre new, 
innovative methods to collect, sample, and slllp the waste offsite for treatment and disposal 
Such changes may requue further analysis and revlsion of tlus FSA as descnbed in S d o n  5 

2 2 5 Faality Inventory & Source Term Development 

The PWTS transports and collects aqueous liqud wastes fiom process facilibes and 
enmronmental sources for storage u1 the AWTS 231 Tanks Wastes entered into the system 
must be below the Hazard Category 3 threshold of < 8 4 grams Pu equvalent and must have 
a rmnunum pH of 2 0 (see S-on 5) for each idenbfied PWTS and AWTS segment listed 
below 

the PWTS underground valve vaults and lmes segment, 
the PWTS onsite tanker trucks (-3,500 - 6,000-gallon each) segment (mcludes 
portable dumpster tanks), 
the AWTS 231 “A” and “ B  Tank segment, and 
the AWTS offsite tanker truck (-5,000-6,000-gallon) segment 

Indimdual nuclear facility source tank radionuclide activlty is vmfied vla samplmg 
and analysis These analyses and correspondrng mass balance calculabons are used as an 
inventory control to ensure compliance wth the AWTP’s WAC (see Secbon 5) pnor to waste 
transfers PWTS valve vaults, Buildmg 23 1 (the process waste pumphouse), and transfer 
lines do not store wastes, but may contam residual liqud waste holdup that rem- in lines 
after a waste transfer is completecj The PWTS onsite tanker trucks have a capaaty of 
approximately 3,500 to 6,000 gallons and are used to transfer Site hqwd LULLM 
wastewater from Site faalibes to the 23 1 Tanks Waste transferred ma the PWTS onsite 
tanker trucks unll be compliant with the AWTP’s WAC 

The AWTS’s 23 1 “B” Tank has a capacity of 950,000 gallons, the 23 1 ‘(A” Tank has 
a capaaty of 250,OOO gallons Site process wastewater is transferred to the 23 1 Tanks for 
storage ma either the PWTS piping segment or PWTS onsite tanker trucks (3,500-6,000- 
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gallon capacity) only after venficabon that the transfer is compliant wth the WAC descnbed 
m Semon 5 of ths document 

The AWTS offsite tanker transport truck has a capaclty of approximately 5,000 to 
6,000 gallons and is used to transfer Site liqtud LULLM wastewater from the 23 1 Tanks to 
an offsite treatment facility Waste transferred from the AWTS 23 1 Tanks to h s  offsite 
tanker truck wll  be compliant wth the offsite treatment facility’s WAC and applicable DOT 
regulabons 
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3. SAFETY MANAGEMENT PROGRAMS 

The authonzabon basis for the AWTP relies on adequate Site-level mplementation of  
Site Safety Management Programs (SMPs) as defined m the Rocky Flats Enwonmental 
Technology Site Safety Analysis Report (Site SAR), Chapter 6 (WETS, 2001a) SMPs 
provide Site-level mplementabon of specific safety attnbutes assumed in the safety analysis 
that are ather speclfically crdted or recopzed to be mportant for prowding 
defense-m-depth All of  the idenbfied SMPs and ther programmabc elements are 
mplemented at a Site level 

Bmldmg-specific unplementation of some SMPs is required based upon the specific 
hazards idenbfied m Sechon 4, Hazards Analyses These SMPs are mplemented using a 
graded approach that is focused on those specific attnbutes of  the SMPs assoaated with 
idenbfied hazards, hazard assumphons, and mhal condihons presented m the safety analysis 

3.1 S M P  RELATIONSHIP TO HAZARDS ANALYSIS 

The followng secbons delmeate the relabonshp between the vanous Site-level SMPs 
and the PWTS’s and AWTS’s current missions, operabons, and related hazards 

3 1 1 Faality Parhapahon In Site-Level Implementabon of SMPs 

Based on the current faality mission and those hazards idenhfied for the facrlity 
mission, the facility parhapates in the following SMPs at a Site level 

Rewsion 4 
Apnl2002 

0 Conduct of Operahons 0 

0 Configurabon Management 

0 Document Management e 

0 Emergency Preparedness 0 

0 Engmeenng 0 

0 Environmental Management 
0 Fire Protecbon 0 

Integrated Work Control 
Occupahonal Safety and Industrial 
HYtYene 
Quality Assurance 
Radiologmil Protecbon 
Testmg, Survallance, and 
Mamtenance 

T=g 
Transportahon Safety 
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3 1 2 SMPs Important to Hazards Analysis 

' l k s  s d o n  descnbes the SMPs that are applicable to the safe operahon of the 
AWTP based on the PWTS's and AWTS's life cycles The followmg SMPs provrde the 
basis for msuntamng the safety envelope of the systems' facilihes 

/ 

Waste Management 

Attnbutes of the PWTS and AWTS Waste Management Program focus on (a) 
ensmng waste generahon, sampling and analysidcharactenzabon, transfers or 
transportahon, storage, and disposal are performed rn accordance with State and Federal 
regulahons, (b) controlling configurabon, locabon, and quanbties of hazardous, radioactive, 
and mixed waste, (c) mmtamng a current, documented waste inventory, and (d) p e r f o m g  
routme survallance, mpe&ons, and momtonng of compliance with regulahons The 
faality performs mventory controls such as samplmg and analysis to confirm compliance 
wth the AWTP's WAC found rn Section 5 of thls FSA 

0 Nuclear Safety 

Admmstratwe controls are placed on the PWTS and AWTS hazardous matenal 
inventones to prevent the mtroducbon of matenals into the facility that would mvdidate the 
safety analysis basis of the facility, mcludmg theu rudzologzcul hazard categomahons 
Important attnbutes of the Nuclear Safety Program for the PWTS/AWTS focus on mventory 
controls such as samplmg and analysis and matenal control balance that l m t s  the quanhbes 
of radionuclides to less than 8 4 grams Pu eqwvalent m each PWTS and AWTS segment 
'Jhs lmutahon is rn accordance wth the AWTP's WAC controls specified in Section 5 of 
h s  document 

0 Criticality Safety 

Admmstrahve controls areplaced on the PWTS and AWTS to mure that the 
likelihood of cnhcality is less than lo4 per year These controls are mplemented as part of 
the Bwlding 374 Liqwd Waste Operahons Cnticality Safety Program WETS 2001b) Th~s 
program covefs the PWTS underground vaults and lmes segment, the PWTS onsite tanker 
truck segment, and the AWTS 23 1 Tanks segment as presented in Secbon 2 2 5 The 
vendor-operated AWTS offsite tanker transport truck segment is not covered under thrs 
program mplementahon but is subject to the controls speclfied in Sechon 5 of thrs FSA 
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4. EIAZARDSANALYSIS 

The acbwty and facility desmptions in ths FSA prowde the basis for the 
idenbfication and evaluabon of hazards associated wth the AWTP systems The FSA’s 
interfaces wlth other analyses cent to the operabon of the AWTP are discussed Routme 
occupabonal hazards are regulated by DOE-presmbed occupabonal safety and health 
standards and are not evaluated fixher unless they imbate a release of hazardous matenals or 
worsen the consequences of a hazardous matenal release ‘ lbs secbon deterrmnes the final 
hazard classificabon fkom wluch the operabonal controls found m Se&on 5 are derived. 

4.1 METHODOLOGY AND ASSUMPTIONS 

The methodology contamed m the Safety Analysrs and RrskAssessment Handbook 
(SARAH), WETS, 2001~) is followed in thls hazard analysis Charactensbcs of the system 
and waste streams descnbed m Secbon 2 are used for h s  analysis 

4.2 HAZARD IDENTIFICATION 

All hazards listed m Table 1 were evaluated to speclfically identify those hazards 
assoaated wth the PWTS and AWTS operation, includmg fbture hazard reducbon acbwbes 
in advance of remediabon and D&D The hazards present are inhcated wth a “Yes” and are 
desmbed m greater detad in Table 2, wluch prowdes mformabon on quanbty, form, 
packagmg, and locabon of the hazards As mdicated m the remarks column of Table 2, most 
of the hazards are considered standard industrial hazards 

4 2 1 AWTP FSA Relabonshp to Other Facility Analyses 

The Fire Hazards Analysrs for the Building 3 7113 74 Complex (WETS, 1999a) was 
rewewed dunng preparabon of Tables 1 and 2 As the FHA does not address PWTS or 
AWTS elements or equipment, conclusions from the FHA are not appbcable to the AWTP 
FSA Due to the size, replacement cost, hstoncal operabon, and life cycle of the AWTP 
facilities, and the nature of those facilibes’ fire hazards, a stand-alone FHA wll not be 
developed separately for the AWTP Flammability hazards assoclated wlth the AWTP are, 
however, adequately addressed 111 Table 2, Item 8 “Flammable Liquds, Gases, and Dusts”, 
below 

Addbonally, conclusions found m both the Emergency Preparedness Hazards 
Assessment for 374 Facility (RFETS, 2001d) and the Transportataon Emergency 
Preparedness Hazardi Assessment (EPHA) (WETS, 2002) were rewewed for consonance 
wth ths FSA The Budding 374 EPHA generally describes the Process Waste Collechon 
and Transfer System (PWCTS, also known as the PWTS) as a means to transfer waste to 
Building 374 for treatment The EPHA analyzes condibons and matmals speafic to 
Bwldmg 374 itself, however, and not the PWTS Therefore, conclusions fkom thls EPHA are 
not applicable to ths AWTP FSA 

The Transportafzon EPM evaluates postulated onsite and oRsite transportabon event 
releases of liquid LULLM wastes Postulated event conclusions using containenzed waste 
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contamers are in consonance wth the bounding accident scenarros and scenano assumphons 
prevlously referenced in the Site SAR, Chapter 8, Transportation Safety Analysis (RFETS, 
2001 a) 

Onsite AWTP transportahon accidents, includmg those mvalvmg spills and fires, are 
considered bounded and controlled by those scenmos analyzed m the Site SAR, Chapter 8, 
Transportatzon Safety Analysis (RFETS, 2001 a) for waste matmals wth greater Matenal-At- 
Rsk (MAR) Those scenmos are cross-referenced and bnefly d~scussed m S d o n  4 3 for 
completeness, but are not analyzed further Sechon 5 of  thts FSA detads those controls 
necessary for the safe operahon of  the AWTP, includmg transportahon and transfer achwtres 

Table 1. PWTS and AWTS Hazard Idenhficahon Checklist 

6 Radioactwe Matenals 

7 High Noise Levels 

8 Flammable Gases, Liquids, Dusts 

9 compressedGases 

Ehard , Yes/NO 

14 High Intensity Magnet~c Fields No 
15 Effects of Chemical Exbofllres YeS 

16 Toxic, Hazardous, or Noxious M a t e d  YeS 

17 Inadequate Venhlat~on YeS 

18 Matenal Handling YeS 

19 Ambient Tem~erature Extremes YeS 

20 WorlungatHaghts YeS 

21 Pestladeuse No 

22 Lasers No 

10 HighTemperature&PressureSystem I Yes I 23 InadequateIlluminahon I YeS I 
I 1 1  KmehcEnerev I Yes 

12 Potenhal Energy YeS 

13 Non-Ionmng Radtaon Sources No 

24 B t o h d  YeS 

25 Unknown or Unmarked Matenals YeS 

26 AnyOtherHazards 1 Yes I 
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I Table 2. PWTS and AWTS Hazard Descmhons 

Flammables in storage 
cabinet 

t lazar& I 

Flammable storage cabinet 
outside Buildmg 23 1 
ava~lable for use but 
-tlY empty 

Power lines, exposed and 
underground h u g h o u t  
site 

Prooess pumps F%cess pumps generate - Limited worker access 
pressure to transfer llquids 
throughout the 

- Trcunmg 
- Double containment of lines 

PwTs/tanker trucks - HAZCOM Prognun 

EnemSome I Deseriptios I lWtig&ve Features I Remarks 
1 HIGH VOLTAGE 
13 8-kV power Qstnbuhon 
lines and 1 15-kV 
transmission lines 

standard lndwtnal 
hazard seertan 12 
below 

4. INERT AND LOW OXY 
No oxygen or low oxygen 
levels 

EN ATMOSPHERES 
Valve vaults, 23 1 "A" and 
"B" Tanks, and dumpster 
tanks may w n b n  low 
oxygen levels 

6 RADIOACTIVE MATERIALS 
procesS aqueous waste I 950,000 gallons of 

aqueous process waste 
stored in the 231 "B" Tank 
and 250,000 gallons of 
aqueous waste in the "A" 
Tank., aboveground, 
double wall Imes, valve 
vault lines, pumps, and 
associated lines and 
vessels, onsite and of€site 
tanker trucks, dumpster 

[@I lks  

8 FLAMMABLE GASES, LIQUIDS AND DUSTS 

Onsite and offsite tanker 
truck fuel 

Up to 275 gallons in onsite 
or o&te tanker truck fuel 
tanks 

- Lines are constructed per 
ANSI c2 
- Overhead lines isolated by 
haght 
- Underground lines isolated by 
bunal 
- Procedures, trainmg, protechve 
equipment for mmtenance 
fuses and breakers, swtch out 
capability 

Standard indwtnal 
h d  

I 

- Confined space entry program 

- Tanks not normally entered. 
- Atmospheres monitored pnor to 
entry 

- Accesse~ sealed 

- Confinement 
- Teshng 
- Radlahon Protmon Program 
- Spill Prevenhon ~ n t r o l  and 
count- (SPCC) 
program - PPE and m i n g  r e q u d  for 
operators 
- operatronal requuements for 
soluhon pH 
- HAZCOM 

- Small quanhttes 

wnmdcabinet .  

- Fire exhnguisher 
DOT-compliant vehicle tanks 
- Vehicle mspechons per Site 
Transpornon Safecy Manual 
- Vehicle fire exhnguishas 

- NFPA-appro~eed 

- HAZCOM Program 

Standard industnal 
hazard SeeItem 17 
below 

Potennal to exceed 
40 CFR 302 reporteble 
W b h e s  (RQS) (CFR, 
1997a) for 
radionuclides 

standard lndumal 
hazards 

Onsite and o&te truck 
amdent sixnanos arc 
analyzed in Site SAR, 
chapter8 
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Table 2. PWTS and AWTS Hazard Descnobons 
Eazardt 

Energy Source 
Preventive & 

Description Mitigative Features Remarks 

vehicular traffic 

Pumps 

1 Movement of  forklift, PIT 
, equipment and onsite and 

offsite tanker truck 
vehicles 

General industnal chemicals 

Sevd  pumps of vanous 
types 

Fuel, mamtenance -procedures 

products s t o d  in cans, 
pnmanly manufacturers‘ - Warning labels 
packagmg, outside - Venthhon 
Buildmg 23 1 - Packagmg 

- Chemical trackmg 

- HAZCOM Program 
- SPCC Program 

12 POTENTIAL ENERGY 

- Licensmg, 
- Regulahon, 
- Enforcement, 
- Training, 
- Marlungs, 
- Signage 
- Low pressure capabilihes only 

Standard industnal 
hazard 

Standard industnal 
hazard 

Pump head pressure in 
liquid lines 

Fluid density pressure in 
Storage Tanks 

Liquid conttuned in double 
wall lines, valve vaults, 
and associated lines and 
vessels 

Liquid wth density near 
1 g/cc, vanes wth herght 
of fluid in tank 

- Low pressure system 
- Limited worker access 
- Double conttunment 
- Underground lines 
- Below grade components 

- Workas not generally in basin 
(benned area) for large tanks 
(UIA and B Tanks) 
- Relahvely low spectfic activtty 
of  liquid 
- Chemical acceptance cntena 
(i e ,  pH) for liqurds to enter 

Standard industnal 
hazard. SeeItan IO 
above 

Standard industnal 
hazard SeeItm 10 
above 

16 TOXIC,HAZARDOUS 

Processwaste 

Valve Vaults 

OR NOXIOUS MATERIAl 
950,000 gallons of 
aqueous process waste 
stored m steel shell “B” 
tank (250,000 gallons of 
aqueous waste in the “A” 
Tank undergoing emptylng 
and cleaning) wth 
concrete, Hypalon lmed, 

transferred vta PWTS 

i 

- Double conttunmentlconttuner 
- PPE and tmning for operators 

Program, and operahons training 
- Chemical Waste Acceptance 
cntena (i e ,  pH) for liquids to 
enter the system 

- Administratwe control 

- HAZWOPER, HAZCOM 

- Locked 8cces~ 

I 

Standard industnal 
hazard 

Potenhid to exceed 
40 CFR 302 RQs but 
m n  below 29 CFR 
1910 119 (CFR, 1994) 
or 40 CFR 355 (CFR, 
199%) thresholds for 
some metals 

Comtuents are 
anhctpated to be below 
29 CFR 1910 119 
(CFR, 1994) or 40 CFR 
355 (CFR, 199%) 
thresholds due to limited 
groundwater source 
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Table 2. PWTS and AWTS Hazard Desmpt~ons 
H a U r d /  I I Preventive & I 

i 

I 

18 MATERIALHANDLING 
Lihng of waste transfer - Tnuning Standard industnal 
dumpster tanks from onslte - PITs designed/constructed to hazard 
tanker trucks wa fork lifts, ASME 56 1 Fuel-powered PITs 
PITs, etc dunng waste comply wth NFPA 505, and 
transfers uther UL 558 or NFPA 52 

20 WORKING AT HEIGHTS 
Tanks Access to top of  tanks and - Protective nulings Standard industnal 

I tanker trucks - OSHA mpliance hazard 
- Tmnmg 
- PPYFall Protection Equipment 

23 INADEQUATE ILLUMINATION 

Valve vaults 20 below-gmde concrete - Training Standard industnal 
vaults wth access hatches, - Portable illminabon when hazard 
located throughout site accessed 

24 BIOHAZARD 
valve vaults 

- Confined Space Entry Program 
- F o d  venblahon and teshng 
pnor to entry 
- Workem dressed as appmpnate 
for the weather 

Procas wastewater tanks 

Valve vaults Standard industnal 
hazard 

Two steel tanks at ground 
level, two at Bldg 23 1 ,  one 
underground tank in Bldg 
428, dumpster tanks 
20 below-grade concrete, 
including outdoor, vaults 
with access hatches 
located throughout ate 

- Confined space entry program 
- Accesse~ sealed 
- Tanks not normally entered. 

25 UNKNOWNORUNMl 

Standard industnal 
hazard 

procesS waste could contain 
arsenic, beryllium, 
chromium, lead, silver, 
selenium, toluene, 
cadmium, nickel, acetone, 
I,l,l-tnchloroethane, 
methylene chlonde, banum, 
ethylene glycol, penetrahng 
oil, carbon tetrachlonde, 
denatured alcohol, 
isopropanol, Manko, 
oaklte, spent ednUlSifier, 
spent developer, and 
damond paste 
(No longa applicable to D 
853 in Bldg 428 due to its 
RCRA Stable condihon) 

- Tratmng 
- PPE 
- HAZCOM Pr~gnrm 
- Infecttous Agent Exposure 

Sewage overflows in valve 
Wdts Wth potenbd 
bactenolog~cal or wral 
effects 

Standard mdustnal 
hazard 

Vanous PWTS and AWTS Heavy lifting of hoses, - Training 
locatsons spill containment -  anl lifts ofequipment greater 

Packages, etc site than 50 lbs require mechanical 
waste transfer actlvlties lift devlces 

Potentlal for groundwater 
with unknown 
contaminants 
(No longer applicable to 
D-853 m Sldg 428 due to 
its RCRA Stable 
conditm) 

Standard industnal 
hazard 

- HAZWOPER, HAZCOM, and 
opemons mnmg 
- Double contamnent. 
- ~ e d a c c e s s  
- PPE 
- Adrmnistrabve controls 
- Chemical Waste Acceptance 
cntena (1 e ,  pH) for liquids to 
enter the system pH for this 
system is 2 or greater 
(No longer applicable to D-853 
in Bldg 428 due to its RCRA 
Stable condtbon) 

Based on process 

should not be hazardous 
Such unknown hazards 
wll be addressed vla 
IWCP process, MAS, 
HASP 
(No longer applicable to 
D-853 m Bldg 428 due 
to its RCRA Stable 
condibon) 

howledgq this output 
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4.3 TRANSPORTATION SAFETY EVALUATION 

PWTS onslte truck transfers and AWTS offsite slupments of  process liqwd LULLM 
waste conform to the reqwrements of  the Site Transportation Safety Manual (RFETS, 2001) 
Onsite and offsite transportabon of process liqwd LL/LLM waste is performed m accordance 
wth 10 CFR Part 71 , Packugzng and Transportatzon of Radioactwe Matenal (CFR, 2000a) 
and 49 CFR, Transportatzon (CFR, 2000b) Offsite shpments of  AWTS waste, mcludmg 
contractor and subcontractor activibes, also conform to the reqwements of 49 CFR (CFR, 
2000b), Title 6, Hazardous Waste, and Title 8, Rules and Regulations Concerning Mznimum 
Standards for the Operatzon of Commercial Vehicles, of  the Colorado Code of Regulabons 
(CCR, 1990 and CCR, 1996, respecbvely) CFR, 2000b, CCR, 1990 and CCR, 1996 spec@ 
requuements for operator trsunmg and p m t s ,  safety mspecbons, route selechon, vehcle 
specificabons, and madentlaccident reporhng Proteaon to the public is provided by 
conformance to the above regulabons regardmg the types, qmbbes,  and packagmg o f  
hazardous and radloacbve matmals transported on public roads The AWTP part~apates m 
the Site SAR Transportation Safety SMP (WETS, 2001a) at the Site level 

The Site SAR (RFETS, 2001 a) and the Safety and Risk Assessment Handbook 
(SARAH) (RFETS, 200 1 c) contam the idenbfied transportabon hazards, assumpbons, and 
controls for onsite and offsite transfers o f  radioacbve and hazardous matmals Onsite and 
offsite tanker vehcle types, capacities, and waste packaging are bounded by the Site SAR 
transportation acadent scenmo assumptions and conclusions The PWTS assumes an 
average fkequency o f  approxunately one hundred (1 00) onsite transfers per year of  process 
liquid LULLM wastes fiom generabng facilibes to the 23 1 Tanks for storage (see Figure 1) 
The AWTS also assumes an average frequency o f  approxunately sixty (60) offsite shpments 
per year of  h s  waste fkom the 23 1 Tanks to an approved offsite treatment fmlity 

AWTP onsite and offsite tanker truck transport fi-equenaes and amdent scenmos, 
mcludmg those mvolvmg vehcle fires and spills, are addressed and considered bounded by 
the Szte SAR, Chapter 8, Transportation Safety Analysis (RFETS, 2001a), mcludmg traffic 
accident, transfer, contamer mtegnty, and fire and spill scenmo assumpbons Those Szte 
SAR major (Acadent Seventy Category IV-VIII) fire and spill amdent scenmos mvolmg 
radioactive waste appropnate for AWTP Matmal At f isk  (MAR) values fall mto the 
extremely unlikely (1 0" to 103  and incredible (I 1 0 4  frequency bms Such postulated fire 
and spill amdent scenarios result m low consequences to the Maximum Offsite Individual 
(MOI) and moderate consequences to the Collocated Worker No further AWTP 
transportabon safety analysis is requred Controls commensurate wth the above scenanos 
are presented m Secbon 5 of h s  FSA 

4.4 WORKER SAFETY EVALUATION 

Many of  the worker safety hazards presented by the PWTS and AWTS are standard 
industnal hazards Hazards in h s  category include hgh voltage, general mdustnal 
chemicals, process chemical exposure, and madequate venblabon Worker tramtng, use o f  
controls established in the approved Building 3 74 Health and Safety Plan (RFETS, 1994), 
the Valve Vault, Tanker, and Dumpster Tank Operatrons Operational Safeq Analysis (OSA) 
(RFETS, 1999b), PWTS and AWTS procedures, the Site Occupational Safety and Industnal 
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a5 

Hygzene Manual (RFETS, 1999c), and implementahon of Site SMPs (RFETS, 2001 a) assure 
appropnate levels of worker protechon for these hazards 

Nuclear hazards associated with the PWTS and AWTS are limited m that hgh 
radiahon fields are not present, and speclfic achwhes are relahvely low Workers are trarned 
to handle these matmals in accordance wth approved procedures Radologcal protechon 
for workers is further assured by A W ”  compliance wth Szte SAR, Chapter 6, “Safety 
Management Programs” (SMPs) (RFETS, 2001a) 

4.5 FINAL HAZARD CLASSIFICATION 

The final hazard classificahon is d e t m e d  fkom the boundmg quanhhes of 
radionuclides and chemicals that may reside m the AWTP systems, the PWTS and AWTS 

The AWTP, includmg the PWTS and AWTS, is categonzed as a radzologzcal facility 
based on the amount of Pu and other radionuclides to be transfmed, stored, andor 
transported offsite m its systems and their respectwe segments listed below 

the PWTS underground valve vaults and lines segment, 
the PWTS onsite tanker truck (3,500 - 6,000 gallons each) segment (includes 
portable dumpster tanks), 
the AWTS 23 1 “A” and “B” Tank (250,000 and 95O,OOO-gallons, respechvely) 
segment, and 
the AWTS offsite tanker truck (5,000 - 6,000-gallons) segment 

The AWTP mcludes a conservatively hgh average onsite operational treatment 
throughput of 500,000 gallons per year wth a potenhal treatment expansion capability of 
apprownately 1,500,000 gallons per year, if necessary For conservahve M a t e d  at Rtsk 
(MAR) p l m n g ,  the MAR for the PWTS and AWTS, on a year-to-year basis, is assumed 
using the Table 3 MAR eshmate for Fiscal Year (FY) 2003 of 2,100,700 gallons of d u e n t  
This mfluent is transfmed wa the PWTS to the AWTS 23 1 Tanks for storage awahng 
transport offsite for treatment ma the AWTS (K-H, 2001a and b) 

The PWTS and AWTS are distnbuted across the Site, and as such, are segmented as 
allowed by DOE-STD-1027-92, Attachment 1, General Ground Rules (DOE, 1992) The 
lack of physical mteraction between the independent WAC-compliant PWTS and AWTS 
elements or segments precludes bnngmg radiologml matmals together or causmg hannful 
mterachon fi-om common severe phenomenon The maxmum amount of plutomum (Pu) m 
any gwen PWTS and AWTS segment is estxnated at 4 7 grams Pu (see Table 3 below, and 
see Prelimznary Hazard Categorzzatzon for the Aqueous Waste Treatment System and that 
document’s approval by DOE, respechvely (K-H, 2001b and DOE, 2001) Thls MAR is less 
than the hazard Category 3 threshold value of 8 4 grams PU listed in DOE-STD-I 027-92 
The final hazard classificabon for the elements and components of the AWTP (PWTS and 
AWTS) is summarrzed m Table 4 and Section 4 4 3 Chermcal hazards are bounded by the 
radiologmtl hazards involved wth the MAR associated wth  the PWTS and AWTS Such 
hazards are identified and addressed in Tables and 2 of this document 
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PWTS and AWTS Pu MAR estmates (K-H, 2001a and b) are delineated by Buildmg 
Ubhty (I e ,  foobng dram, condensate, and water walls) and High D&D value (LULLM 
wastes generated d m g  facility D&D) waste streams in Table 3 below The expected Pu 
average concentrabon for all mfluent LULLM wastewater is 2E-06 The maxmum Pu 
concentrabon is 1 7E-03 Wastes fiom the Causbc Waste Treatment System (CWTS) in 
Buildmg 371 can be as hlgh as 5E-03 g& Pu There are, on average, less than 1,OOO 
gallondyr of aqueous waste mth Pu concentrabons above 1 E-05 gm/L, and 300 gal/yr above 
100 nCdg (6E-04 gm/l) All average Pu concentrabons shown are waghted averages 
Acbvity calculabons are based on 32-yr old Pu mxtures that are equivalent to 0 1614 Cdgm 
Higher level achvity wastes may requlre blendmg m the 23 1 Tanks, however, controls 
delmeated m tlus Safety Analysis, Secbon 5, ensure that no PWTS and AWTS segment mll 
exceed 8 4 g Pu equlvalent MAR at any bme 

TABLE 3 PWTS AND AWTS MAR ESTIMATES BY FISCAL YEAR 

I I I I 
Note (1) 
Note (2) 
Note (3) 

See Bwldmg 374 Logbooks (+year weighted average) 
Estmate based on Buddmg 779 D &D average PU concentnibon X 10 
Volumes are for the onsite treatment optmn. Exwtmg rnterrm storagdtreatmqt capacity is 
currently mufficient, however, addbod Shlh can be added if r e q d  to allow en& waste 
volume treatment 

4 5 1 MAR Assumpbons 

Major assumpbons used to estmate the Table 3 MAR mclude 

Metals data are based on current samples fiom the 23 1 Tanks 

The 23 1 “A” and “B” Tanks are being emptied and cleaned, 

D&D High aqueous waste volumes are based on reasonably conservabve square footage 
estimates (Bullding 779 hlstoncal measurements) 

% 50% of floor square footage requwes Hydrolasmg for Nuclear Facilibes 
* 10% of walls requwes Hydrolasing excludmg Buddings 776/777 and 707 
* 100% of walls requue Hydrolasing for Buddings 7761777 and 707 
* Ceiling square footage is 2X floor square footage 
* 2 gallondsquare foot for floor and walls, 1 gallondsquare foot for kalmg 

Process waste stream influent for the PWTS and AWTS systems assumes 1% solids and 
10 ppm of orgmcs Note These solids and orgmc constituents have not hstoncally 
been seen by Building 374 The radiologcal inventory bounds the waste stream chemical 
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consbtuent and process chermcal mventory (see Table 2, Items 15,16,25 for standard 
industnal hazards descnpbons) 
* Influent does not mclude Modular Storage Tank wastewater or sludges 

* Influent does not mclude waste waters assoaated wth  the storage of Solar Pond 
Sludge on the 750 Pad 
* Waste from the Caustic Waste Treatment System (CWTS) will be metered into the 
PWTS and, therefore, the AWTS 23 1 Tanks for blendmg to marntslln the facilibes’ 
rudzologzcul hazard categonzabons 

Influent mcludes bnnes fiom Building 891 

4 5 2 Hazardous Chermcal Contammants 

Process waste may contam numerous chemicals wth relatwely low RQs of 1 to 100 
pounds, parhcularly heavy metals (CFR, 1994,1995,1997a and b) It is concavable that the 
RQs of one or more hazardous constituents could be exceeded m the 1,200,000 combmed 
gallons stored m the AWTS 23 1 “A” (250,000 gallons) and “ B  (950,000 gallons) Tanks 
Chemical hazards, however, are standard mdustrral hazards and bounded by the radlo1og;lcal 
hazards and are not analyzed further herem Waste streams are sampled for orgamc 
consbtuents as well as radiologcal conshtuents m compliance wlth the controls speclfied in 
Section 5 of thw FSA LULLM wastewater transferred to the 23 1 Tanks for storage must 
comply wth AWTP’s WAC (see Section 5), including a mintmum pH of 2 0 Chemcal 
hazards are addressed in Table 2 

4 5 3 Fmal Hazard Classificabon Conclusion 

Based on gwdance provided m DOE-STD-5502-94 (DOE, 1994a), the final hazard 
classificahon for the AWTP and its two major systems, the PWTS and the AWTS, mcludmg 
those systems’ associated segments (see Table 4), is rudzologzcul. The PWTS and AWTS are 
distnbuted across the Site, and as such, are segmented as allowed by DOE-STD-1027-92, 
Attachment 1 ,  General Ground Rules (DOE, 1992) The lack of physical mteramon between 
the mdependent PWTS and AWTS elements or segments (e g , holdup m the pipmg/vaults, 
storage in the 23 1”A” and “B” Tank, and transfers via onsite and offsite tanker trucks) 
precludes the unplanned mxmg of ra&ologxal matmals together or causing harmful 
interacbon fiom common severe phenomenon Whlle the onsite and offsite tanker trucks 
physically interact wth the 23 1 Tanks and the PWTS, sampling and analysis pnor to all 
waste transfers precludes exceedmg the rudzologzcul limits for the PWTS or AWTS systems 
The MAR assoaated wth the onsite and offsite tanker trucks is far less than the 200 gram Pu 
analyzed m the Site SAR, Chapter 8 “Transportation Safety AnaZysis ” (RFETS, 2001 a) 

A rudzologzcal classification requEes compliance wth applicable OSHA Standards, 
and preparahon of an auditable safety analysis Ths FSA serves as the auditable safety 
analysis for the AWTP and its major systems, the PWTS and the AWTS 
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TABLE 4. PWTS AND AWTS HAZARDS AND HAZARD CATEGORIES 

Facility 
No. 

1-20 

23 1 

231A 

231B 

Description 

Valve Vaults 

Double Wall 
Underground 
Lines 

Onsite Tanka 
Trucks 

Process Waste 
Pumphouse 

procesS Waste 
Storage Tank 

procesS Waste 
Storage Tank 

Of%ite Tanker 

Truck 
T ~ s p o r t  

Chemi~dioiogical Hazard 
PwTSSegments (2) 

Prowdes connecbon path and leak det-on for 
underground aqueous pmcess waste lines 
( A m  WAC -compliant Waximum MAR is 
< 8 4 g Pu equivalent, minimum pH is not less 
than 2 01) 

Contiuns and transfers aqueous process wastes 
from generator facllittes to 231 tanks (AWTP 
WAC - compliant) 

Eachtankercontamappmxunatel 35006000 
gallons (AWTP WAC - compliant? 

Portable 450-gallon Dumpster Tanks 

A WTS Segments (2) 

h p s  and transfers aqueous waste in procesS 
waste system (AWTP WAC - compliant) 

Process waste - 250,000 gallons (AWTP WAC 
- compliant) 

Process waste - 950,000 gallons (AWTP WAC 
- compliant) 

Each tanker contiuns approxunately 5,000 - 
6,000 gallons (AWTP WAC - compliant) 

H-rd 
Category 

RadioloBcaI 

Radiological 

Radiologtcal 

Rad0 IoBcal 

Radiologtcal 

Radiologrcal 

Radiologt cal 

Radrological 

Comments 

Restdual 
radl0lOglcal 
conatumts The 
tankmaybeused by 
the AWTS for 
contingency storage 

Aqueous waste 
storage 950,000 
gallons capacity 
Radiological bounds 
chemical 
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5 SCOPE OF APPROVED ACTIVITIES AND OPERATIONAL CONTROLS 

Operahonal controls for the AWTP (e g , PWTS and AWTS) are defined in 
applicable Safety Management Programs (SMPs) (Smon 3) and adrmntstrahve controls set 
forth m the PWTS and AWTS matenal transfer procedures Such controls mclude mventory 
control, samplmg and analysis, and matenal balance 

Approved achvlhes and commensurate controls protechve of the AWTP (PWTS and 
AWTS) safety envelopes and thm respechve radzologzcal facility hazard categonzabons are 
summanzed below 

PWTS hazard reduction amvlhes supporhng p m t  of RCRA StabldClosure are 
authonzed Safety analyses for achvlttes mvolvmg PWTS remediatton and PWTS D&D 
may be documented m a fbture Health and Safety Plan (HASP) 

PWTS onsite tanker truck and AWTS offsite tanker truck transfers and transportahon of 
process liqud LLLLM wastewater shall comply wth the controls, restnchons, reqwed 
actions, and completton hmes idenhfied m the Szte Safety Analysrs Report, Volume I 
(WETS, 2001a) 

Onsite collection and transfer of process liquld LLLLM wastewater to the 23 1 “A” and 
“ B  Tanks for blendmg and storage usmg either onsite tanker trucks or the PWTS, is 
authomed Wastewater collection and transfer locabon includes Site faalihes and 
incidental sources such as manholes and groundwater fiom PWTS valve vaults, are 
authonzed 

AWTP WAC . Wastewater collected across the Site and stored in the 23 1 “A” and ‘bB” Tanks 
shall be compliant wth the AWTP’s WAC established herem as a maxlmum 
total MAR of less than 8 4 grams Pu equivalent, and must have a ffllllllllum pH 
o f 2 0  

Staging of the AWTS offsite transport tanker at the 23 1 “B” Tank for transfer of 
wastewater to that tanker, is authonzed 

Transfer of process hqud LL/LLM wastewater fiom the 23 1 Tanks to the 
AWTS offsite transport tanker, is authonzed 
LL/LLM wastewater loaded into the AWTS subcontractor’s offsite transport 
tanker for offsite treatmentldisposd shall be compliant wth that offsite 
treatment facility’s WAC 

9 

Onsite transport of the loaded AWTS offsite transport tanker is authomed If, due to 
transportahon equipment or transportahon logshcal issues, the vehlcle cannot be 
removed fiom the Site wthm twelve (1 2) hours, one of the followmg achons wd1 be 
taken 
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notificabon to the Colorado Department of Public Health and Enmnment 
(CDPHE) is made that the twelve (12) hour l m t  unll be exceeded and that 
RCRA-compliant temporary storage of the tanker is reqwed 

Field measurements, inventory control, samplmg and analysis, mass balance survetllance 
procedures, and logs are authonzed methods to venfy radiolog~cal matenal holdup and 
contmued operation of the PWTS segment, the AWTS 23 1 “A” and “B” Tanks storage 
segment, the omte transfer tanker segment, and the offsite tanker transport segment, as a 
radiologzcal facility 

Storage, transfer, and stagmg for offsite slllpment of LULLM wastewater m any PWTS 
or AWTS segment (see Secbon 2 2 5 for segment idenbficabon) m excess of 8 4 grams 
total Pu equvalent (Pu + U235 + [35 x Am]) MAR is prohbited If, at any tune, it is 
discovered that the radiologzcal faality MAR h i t  for any PWTS and AWTS segment is 
exceeded (i e ,  Category 3 threshold), the AWTP unll cease recapt of addibonal waste 
into its systems The AWTP wll have 30 days to assess and correct system problems and 
reduce systdsegment MAR to acceptable lunits 

= The first three segments of the PWTS and AWTS as defined in Section 2 2 5 are 
covered under the Buldmg 374 Liquid Waste Operabons Cnbcality Safety 
P r O g r a m  

= Should the vendor-operated offsite tanker transport truck segment of the AWTS 
exceed 1 % of the mmmum cnbcal mass, the AWTP shall mvoke a project 
Cnticality Safety Program m accordance mth the Crztzcabty Safety Program 
Manual (RFETS, 2000) and the Site SAR (RFETS, 2001 a) However, unth 
mplementabon of the program there are no controls applied if the matenal is less 
than or equal to 15 0 grams of fissile materral m a 55-gallon or larger volume m 
accordance wth the Crztzcalzty Safety Program Manual (RFETS, 2000) 

Any unforeseen andor uncharactenzed hazards shall be managed m accordance wth 
applicable Site operabons, domnentatxon, and analysis reqwements Adhtxonally, a 
revlsed or new analysis is reqwed if faality operabonal controls are not suffiaent to 
adequately address such unantmpated hazards or condibons encountered The Responsible 
Manager shall Immdately stop work and contact cognuant Nuclear Safety personnel to 
evaluate the d~scovered condibon A remsed or new analysis w11 be reqwed if project 
operational controls are deemed mufficient to adequately address the unantmpated hazards 
or condihons encountered, or if new or addibonal equpment whch could potentmlly change 
the safety basis for the facility’s operabon is deemed necessary To ensure work is safely 
and compliantly completed, the Responsible Manager (RM) must recogruze these unanalyzed 
situations and request the necessary evaluahon and revlsion to thls auditable safety analysis 
before proceedmg unth such work 
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